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(54)TPEXnPOBOflHOi?j nEPEflATHMK 

(57) Pedpepar: 

HaoepeieHne othoci^tc?! k nepeAaiHUKaM 
nepeMeHHbix npoi^eccoB, nmaioLui^Mcn or AByx 
1/13 Tpex npoBOAOB coo6LnaioUL\HMCfl Mepea 
TpeiM^i npoBOfl c KoHipojinepoM. JexHrneomu 
peayjibTaroM M3o6peTeHH3 ?iBJifleTCfl 
o6ecneMeHMe comacoBaHMH BbixoflHoro 
cumajia. xapaKTep^ayioi^ero nepeivieHHbiv^ 
npoi4ecc Ha BweiuHeM ycTpoP^ciBe, 
npMHMMaioi4eM curHanbt nepeMeHHoro TOKa, i4 
cjDopMnpoBaHMfi BbixoAHOfo cHmana no 
nocTOfiHHOMy Toi<y. TpexnpoBOAHot^ nepeAaiMMK 
ABynanpaBJieHHo nepeAaer ct/tmanbi 
nepeMGHHoro lOKa Ha nepBoe BHeiuHee 
cpeACTBo M OT Hero v\ nocbinaeT cumanbi 
nocTOfiHHoro TOKa na BTopoe BHeiUHee 
ycTpoficTBO. (lepeAaTHHK coAep>KMT ceHcopnoe 
cpeACTBo n cpeACTBO csmvi, npuMeM o6a OH^ 
nurafOTOH or xneiviMbi nuTannfl n o6u\ePi KneMMbi 
nepeAaiMMKa. CpeAciBO cbhsu npHHUMaei 
BbixoAHofi cumaji ceHcopHoro cpeACTBa, 
xapaiaepn3y!ou4Mi^ npuHf^iyio nepeMeHHyto 
npoi^ecca, m nepeAaer cumanbi nocrofiHHoro v\ 
nepeweHHoro TOKa Ha cumajibHyK) meMMy, 



KOTopan cBfiaaHa c o6ov\m BHeiuHUMM 
ycTpoficTBaMU, n laioKe npMHUMaer c^rHanbi 
nepewieHHoro roKa or nepBoro BHeujHero 
ycipoPicTBa. Cuman nocTOfiHHoro TOKa 
xapaKTepnayei npMHfiTyH3 nepeweHHyfo 
npoi^ecca, a ci^rnaji nepeMeHHoro lOKa 
flBJi^ercfi i4Mc()poBb!M OTpa>KeHMeM aioC^ 
npMHHToi^ nepeMGHHOfi npoi4ecca m AaHHbix o 
nepeAaiMMKe, Bbi6paHHbix npMHFiTbiM curHanoM 
nepewieHHoro TOKa. 5 3.n. cjs-nbi, 7 nn. 
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(54) THREE-WIRE SWITCH 

(57) Abstract: 

FIELD: alternating process transducers, 
which are supplied by two or three wires and 
are connected to controller through third 
wire. SUBSTANCE: transducer transnnits 
alternating current signals to first 
peripheral device and receives them fronn it 
and transmits direct current signals to 
second peripheral device. Transducer has 
sensor unit and communication unit which are 
supplied from power terminal and generic 
point of transducer Communication unit 
receives output signal of sensor unit, which 
describes process variable, and transmits 
alternating and direct current signals to 
signal terminal, which is connected to both 
peripheral devices, and also receives 
alternating current signals from first 
peripheral device. Signal of direct current 
describes process variable. while 
alternating current signal serves as digital 



representation of this process variable and 
transducer data selected by received 
alternating current signal. EFFECT: matching 
output signal describing alternating process 
to peripheral device which receives 
alternating current signals, generation of 
direct current output signal. 6 cl, 7 dwg 
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i/l3o6peTeHMe othocmtca k nepeAaTHMicaM 
nepewieHHbix npoueccoB, nuTafoiunMCH or A^yx 
M3 rpex npoBOAOB m coo6i4aK)U4kiMCfl Mepea 
jpeim npoBOA c KOHrpojinepoM. 

TpexnpoBOAHOM nepeAaiHUK 
flByHanpaaneHHo nepeAaei curHanw 
nepeMeHHoro tokh Ha nepsoe BHeuiHee 
ycTpof^cTBo M OT Hsro M nocbmaei cumanbi 
nocTOflHHoro lOKa Ha BTopoe BHemnee 
ycrpoKoTBO, 3tot nepeAatHMK MMeei bwboa 
nkiraHun \a o6u\\aPi bbiboa, Koiopue csRaaHbi c 
BbiBOAOM HMTaHMfi 14 o6u^MM BbiBOAOM BHeiUHero 

MCTOMHMKa 9HeprMM, flepeAaTMMK BKHlOMaeT 

ceHCopHoe cpeACTBO, KOTopoe nuTaercfi or 
BbiBOAa nviTaHMfi v\ o6ujiero BbiBOAa, fsp9i 
o6ecneMeHMfi BbixoAHoro cuma/ia ceHcopa, 
xapaKTepM3yiou4ero nepeMeHHyio npoi^ecca 

(nn), npUHflXyiO CeHCXSpHblM cpSACTBOM. 

MweeTCH raioKe cpeACTBo osmvi, nonyMaioiAee 
oHepmio OT BWBOAa nuraHMH n oGiuiero BbiBOAa, 
BKnioMaioiJuee nmmh Ann xpaneHMfl AaHHbix o 
cocToyiHMM nepeAaiMMK a v\ nn. CpeACTSO cbhsm 
npuHMMaer BbrxoAHoft cuman cencopa m sbiAaer 
CMman nocTOWHHoro TOKa m cuman 
nepeMeHHoro roKa Ha ci^manbHbii^ BbiBOA. 

CB;i3aHHbl£^ C 060MMkl BHCLUHMMM yCTpO^CTBaMM, 

a laioKe npuHMMaer CMrHajibi nepewieHHoro lOKa 
OT nepBoro BHeiiinero ycTpoMoTBa. Cuman 
nocTOWHHoro TOKa xapaicrepMsyeT npuHyiTyio nn 
B AnanaaoHe nacTOT, KOTopbiR BKnioHaeT 
nocTOflHHbiC^ TOK, a cuman nepeweHHoro TOKa 
BsrifleTCfl i4Mct}poBbiM OTpa>KeHiieM npHH^Toi^ PI Pi 
i/i AaHHbix nepeAaTMi^Ka, Bbi6paHHbix nptiHfiTbiM 
cumanoM nepsMSHHoro TOKa. CpeAcrso cbash 
idMeeT xapaicrepHbii^ wMneAanc nepeMeHHoro 
TOKa Me)KAy CMmanbHyM \a 06U4MM BbiBOAaMki b 
AMana30He mbotot nepeweHHoro TOKa im^ 
npnewa m nepeAanw CMmanoB nepeMeHHoro 
TOKa Ha nepBoe BHeuuHee yoTpoKoTBo m ot nero, 
HToSbi npkiHMMaeMbie cMrnanbi He 
aaKopam^BariMCb m moxcho 6biJio npMHMMBTb 
nepeA^BaeMbie curnajibt. CpeACTBO cb5^3V\ 
me&r xapaicrepHbiJI HMneAanc nooTosHHoro 
TOKa Me)KAy curHanbHbiM m o6ujivim BbiB0AaMi4 b 
AManaaone MaoTOT. KOTopwt^ sKnioMaeT 

nOOTORHHblJ^ TOK M 06blMH0 AOOTuraeT 

npM6jriM3MTenbH0 20 r\\, XapaKTepHwJ^ 
MwineAaHc nooTowHHoro TOKa sHaHHTenbHo nme 
MMneAaHca BToporo yoTpoJ^CTBa, KOTopoe 
npMHMMaeT curHaxibi nocTO^HHoro tokb, b 
peayjibTaTe nero TOMHOCTb nepeAasaeMoro 
curnana nocTo^HHoro TOKa ne cTpaAaeT. B 
OAHOM m npMMeHeHnJ^ cf)yHKiJiHM nepBoro m 

BTOporO BHeUJHMX yoTpoRcTB COBMemeHbl. 
CpeACTBO CBWaH COAep>KMT MMKpOKOMnblOTep, 
KOTOpbli^ XpaHMT MHCt)0pMa!4MI0 O COCTOflHMH 

nepeAaTMMKa. MuKpoKOMnbioTep TaK>Ke 
npuHMwaeT m nepeAaeT MHctDopMai^Mio o 
cocTORHi/iM nepeAaTMMKa. KoHTyp mp^/nmrn 
uiMpuHbi MMny/ibca KOAnpyeT curnan 

noOTOflHHOrO TOKa. B CpeACTBO CBflSH bxoamt 

MOAeM Anfi FSK-KOAnposaHMfl BbixoAHoro 
curnana cencopa. Mo>KeT 6biTb TaK>Ke BKnioMeH 

KOHTyp (JjOpMUpOBaHMR BOJlHbl, KOTOpafl npHAQST 

cjDopMyn FSK-KOAMpoBaHHOMy cMrnany b 

COOTBeTCTBMH CO CTaHAapTOM CBf!3M HART. 

Ha ct)nr. 1 M3o6pa>KeHa 6noK-cxeMa 
nepeAaTMMKa, BbinoJineHHoro b cooTBeTCTBMM c 
M3o6peTeHMeM; Ha c))Mr. 2 - ASTajibHan cxewa 
nepeAaTMMKa 60, noKaaannoro BMecTe c 

BHeUJHMM yCTpoKCTBOM M MCTOMHMKOM nMTaHMfl, 

M3o6pa>KeHHbiM Ha (pw, 1; na cpMr. 3 - cxewa 
(t)opMbi BOfiHbi, BbtxoA^mei^ M3 KOHTypa 
iopMMpoBaHMfl BojiHy 82, noKaaaHHoro Ha dpw. 
2; Ha 4)Mr. 4 m 5 - hm3Ko- m sbicoKOMacTOTHwe 
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KOHTypbl, SKBMBaneHTHbie COOTSeTCTBeHHO 

KOHTypaM cxeMbi 100; na ct)Mr. 6 - cxeMa 
BbixoAHoro MMneAaHca nepeAaTMMKa 60 KaK 
c|)yHKi4MM MacTOTbi Me)KAy BbiBOAaMM 68 M 69; Ha 
cjjMr, 7 - TMnoBaa GxeMa Ann MnniocTpai4MM 
TOHHOCTM nepeAaTMMKa. 

DoKaaaHHbii^ na ^w. 1 nepBbti^^ aapMaHT 
TpexnpoBOAHoro nepeAaTMMKa 50 BKnwMaeT 
ceHcopnyio cxewy 52, KOTopaw npMHMMaeT 
nepeMeHHbie npoi^ecca TaKMe. KaK AaajieHMe, 
TeMnepaTypa, ypoBenb, noTOK pH m T.n. 
TpexnpoBOAHbiK nepeAaTMMK 50 McnonbayeTca 
Ann ynpasJieHMfi npoi^eccoM na MecTe. SneprMfl 
Ha Hero nocTynaeT ot BHeiiinero mctomhmkb 
nMTaHMH 56, KOTOpbIM, KaK npaBMJio, Gny)KMT 
cojiHeMHafi 6aTapefi 6 B mjim 12 B. o6jiaA^iou^afi 
cnocoSHocTbK) BbipaSaTbiBaTb orpaHMMeHHbiC^ 
TOK. CjieAOBaTenbHo, nepeAaTMMK 60 
npeAnoMTMTenbHo noTpe6nfieT wano aneprMM. 
KpoMe Toro, npM MHorMX npMMeneHMfix 
HecKOjribKo nepeAaTMMKOB 50 nMTaioTCfi ot 
OAHoro M Toro ym mctomhmkb nMTaHMn, mto 
AenaeT npo6neMy nMTaHM« eiAe 6oJiee 
aicryanbHoR. B npeAnoMTMTenbHOM BbinojineHMM 

MOUHHOOTb, nOTpe6j1«eMa« ot MCTOMHMKa 

sHeprMM 56, He npoBbiUjaeT 0,04 Bt. 

npM pa60Te nepeAaTMMKa 50 BHeiunee 
ycTpoS^cTBO 59 cBfiaano c cMrnanbHbiM buboaom 
68 nepeAaTMMKa. nepBbiM bmaom BHeiiiHero 
ycTpot^oTBa «Bn«eTcfl p4yMHoK npM6op cbssm, 
KOTopbiK nocbiJiaeT CMrnanbi nepeMeHHoro TOKa 
Ha nepeAaTMMK 50, a tot b cboio oMepeAb 
0T6MpaeT AaHHbie o cooto«hmm nepeAaTMMKa, 
ero pa6oTe m anaMeHMW nn, xpaHfliAMecH b 
MMKpoKOMnbiOTepe 64. B oTBeT nepeAaTMMK 50 
nepeAaeT cMrHan nepeMeHHoro TOKa, 
xapaKTepMayioiAMJ^ AaHHbie. oToSpannbie 
pyMHbiM cpeACTBOM CBfiaM. CMrHanbi 
nepeMeHHoro TOKa nepeAaioTc« b cooTBeTCTBMM 
c npoTOKonoM HART, miophWi MsnoKeH b 
AOKyMeHTe "HART Smart Communications 
Protoco) Data Link La Specification" c|)MpMbi 
Rosemount Inc., ho anbTepnaTMBHbie BapMaHTbi 
nepeAaTMMKa 50 nepeAaioT coo6ii(eHMfi b 
cooTBeTCTBMM c APyrMMM npoTOKonaMM, 

BTopbiM BMAOM BHeujHero yoTpoRcTBa 69, 

KOTOpoe MOHO nOACXDeAMHMTb K CMrHaXIbHOMy 

BbixoAy 68, ABJifleTCfl KOHTpormep. B oahom m3 
TaKMX npMMeneHMC^ nepeAaTMMK 50 BbiAaeT 
cMrnan nocTosHHoro TOKa, xapaKrepMayiouuiMi^ 
npMHHTyio nepeMennyio npoLiecca 54, na 
cMrnanbHbiR bwxoa 68. CMrnan nocTosHHoro 
TOKa o6biMHo nepeA^eTCfl b Anana30He 1-5 B, 
npM KOTOpOM BblXOAHOK noTeHi4Maji 
xapaiaepM3yeT nepeMeHnyio npoi^ecca 54, ho 
Moiyr 6biTb McnonbaoBaHbi m TaKMe 
anbTepHaTMBHbie AManaaoHbi cMmanoB 
nepeMeHHoro TOKa mjim HanpflxceHMH, KaK 0,8-3,2 
B. 3tot bma BHeujHero ycrpoE^CTBa MMeeT 
xapaKrepHbiti bxoahoPi MMneAanc, KaK npasMno, 
Bbiuie 100 K B AMana30He MacTOT nocTosHHoro 
TOKa, BKnioMaioLueM nocTOflHHbiiJi tok m 
AOCTMraK3U4eM 20 Ti^. B ApyrMX BapMaHTax 
npMMeneHMfi KOHTpojinepa nepeAaTMMK 50 
nepeAaeT cMrnan nepeMOHHoro TOKa, 
xapaKTepM3yioiJL|Mi;^ npMHfiTyio nepeMennyK? 
npoL|ecca, Ha cMmanbHbiJ^ bwboa 68. 3tot 
cMrnaJi nepeweHHoro TOKa oGbiMHo nepeAaeTca 

B cooTBeTCTBMM C npOTOKOJIOM HART, HO 

bo3MO>kho npMMeneHMe m ApyrMX 
anbTepnaTMBHbix npoTOKonos nepeMennoro 

TOKa. 

0yHKt^MM pyMHoro cpeACTsa cbasm m 
KOHTpojifiepa MoryT 6biTb oO-beAMHeHbi b oahom 
BHeuLiHeM ycTpoJ^cTBe, nocKOJibKy cMrHaxibHbiCi 
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BbiBOA 68 CB«3aH c 060MMM ycrpoficTBaMM. B 
KaMecTBe aJibrepHaiUBbi BHeiUHee ycrpoMCTBo b 

BHA© pyHHOrO CpeflCTBa CBflSM MJIM KOHTpoJiJiepa 
MO^Kex &biTb coeA^HeHO c cumanbHbiM BbiaoAOM 
68. 

CeHcopHbiJ^ KOHiyp 52 npeAnoMTurejibHo 
coAep)KMT ceHcop 60 Ana o6Hapy>KeHMfl 
nepeMeHHoJ^ npouecca 54, KoiopoJ^ b AaHHOM 
ciiyMae ^lenneTcn ypoBeHb. KaK npaBM/io. 
BbtxoAHo^ ctiman ceHcopa 60 npeAcrasnneT 
co6oi^ aHanoroBbi^ CMmaji, Koropbii^ 
npeoepaayeicfi b i^McfjpoBoP^ cMman b 
aHajtoro-i4Mc|)poBOM npeoepasoBarene 62. 
npeAnoHTHTexibHbie ManoMouuiHbie 
aHajioro-u^i^cjDpoBbte KOHtypbi a^^ ynpasneHMR 
npoL^eccoM paci<pbiTbi b nareHTe CLUA N 
4791352, oaamaBJieHHOM 'Transmitter with 
Vernier Measurennent", np^HaAneraiAew rowy 
)Ke BJiaAejibqy, hto \a AaHHan safiBKa. OSbiMHo 
npuMeHeHHB Ann ynpasneHMfl npouecxxswi 
Tpegyer, mto6 aHanoro-(j;ncj3poBoi^ 
npeoepaaoBarenb noTpeCnyin Mano 3HeprMM, 
men OTHOcmenbHO BWcoKyio paapeiuaKJiAyio 
cnocx36HocTb, BbicoKyio cKopocTb aKryanmai\m 
\A saHMMan MUHMManbHoe HMono cwrHanbHbix 
mmPi Ann nepeAann u^Mcf^poBoro cnrHajia. 

CeHcx)pHbiC^ KOHTyp 52 nHTaercfi or KOHiypa 
pacnpeAeneHna oHeprnn 63, KoropbiR BKnioMaeT 
MCTOMHMK 63a (5 B) c cfDMJibTpoM AHfi o6u4ero 
pacnpeAejieHna Ha Apyrwe KOHTypbi b 
nepeAaiMMKB 50, sianoHHbiPi mctomhmk nuraHUfi 
63b (1,235 B), MOTOHHMK nMTaHMfi 63c 
npeoepaaoBaien^i DC-DC Anfi aHaxioroBoi^ 
oxewbi ti STanoHHbiR hctomhmk lOKa 2,5 B 63d, 
PacnpeAejiMTenbHbit^ KOHtyp nuTaeTCH or 
BbiaoAa HMiaHMfi 66, KOTopbi^ CB^aaH c 

C00TBeTCTByK}!Ak1M BblBOAOM BHeujHero 

MCTOMHMKa nvuaHMfl 56. 06iAVi(^ BbiBOA 69 
CBflsaH c o6u\m BysoAOM ncTOMHViKa nMraH^fi 
56. BHeiUHee yorpoi^CTBO 59 He HywaeTcn b 
coBMecrrHOM ncnonbsceaHMM McroMHMKa nwraHMfl 
56 c nepeA^TMMKOM 60. ho aojijkho Aemrh o 
mM oSlamK BbiBOA 69. 

KOHiyp CBf13M 70 COAepKMT 

MMKpoKOMnbiOTep 64, KOTopblPi npuHMMaer m 
xpaHkiT L^Mc^jpoBO^ BbixoAHO^ ckirHan 
anajioro-i^MctipoBoro npeoSpaaoBaTeiin 62. 

npeAHOMTHTeJlbHO MMKpOKOMnblOTep 64 

BKRioHaeT naMWTb An« xpaHeHMW KOHOiaHT, 

OTHOC«lL^I^C« K COCTOflHMlO M paCOTe 

nepeAaiMMKa 50. Hnn >m stm KOHcraHTbi Moryr 
xpaHMTbCfl BO BHeiuHeM EEPROIVI \a 
nepeAaBaibcn Ha MiiKpoKOMnbK)Tepe 64. 
KoHoiaHTbi, oTHocflUj^Mecfl K paSore. BicniOMaiOT 
MSBecTHbie norpeuJHOCTM b paSoie ceHcopa 60 
KaK4)yHKt4Mio>KenaeMoE^ nepeMenno^^ npoi^ecca, 
6naroAapfi HeMy MMKpoKOMnbioTep 64 BbiA^er 
14-pa3pfiAHbif^ i4kici)poBoeii ckirnan c 
K0MneHcai4MeJ^ arux norpeiiiHocTef^, Koropbit^ 
xapaicrepnayeT nepeweHHyio npoi^ecca 54. 
Cnoco6 KOMneHcaqMM pp9\ nepeAaiHMKOB 
xopomo i43BecTHb! vi pacKpbiTbi B nareHTe CliJA 
N 4598381 Ha vtm Cucci, npbiHaAne>icaiAeM 
TOMy >Ke BnaAenbu;y, mto m AaHHan aassKa. 
i/jHc^opMautifi o cocTOfiHMM nepBAaTMMKa 50 
BKnioMaeT wecio pacnojio>KeH!/ifl, AaTy 
MsroToaneHMfi n Apyryio HeoSxoAHMyio 
m(popMaujiAio. 

KoHiyp 72 MOAViifit^MM LUMpMHbi nwnyjibca 
(MIUM) npuHMMaer U-paspyiAHbiJ^ i\\A^pOBoPi 
KOMneHcupoBaHHbiK BbixoAHo^ CMrnan 
MMKpoKOMnbJorepa m xpaHur cewib BepxHMx m 
ceMb HVi>KHHX pa3p$iA0B B OTAeiibHbix perHCTpax. 
KoM6MHaTopHaf? norwKa b KOHiype 72 
npeo6pa3yeT coAep>KMMoe Ka>KAoro perMcrpa b 
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ABa KOAiipoBaHHbix uJtipMHo^ nMnyjibca 
BbixoAHbix ckirnana, Koropbie Ha3yBaK3TCH 
OiVISB M OLSB M noKasaHbi cooTBercTBeHHO 
noam^MfiMi/i 74 n 76. BejiMMUHa coAepJKaHMf? 
perncrpa nponopi4MOHa;ibHa mnpuHe HMnyribca. 
BenkiHMHa KOAiipoBaHHoro LUkipi^Hof^ MMnyjibcoB 
cjnoBa mmsT 6biTb MaKCHMyw 2, mto paBHO 
AHMHe 126 TaKTOBbix HMnynbcx)B. Hanpmviep, 
ecnti seiikiMMHa KOMneHCMpoBaHHoro BbixoAHoro 
curnana AatnuKa paena 583 wm sKBusajieHTHa 
1001000111, KOHiyp 72 f\emj TBKoi^ BbixoAHot^ 
cMrnan Ha sepxHee cnoBo 100 m HM>KHee cnoBO 
1000111. BwxoAHoCi CMrnaji KOHiypa 72, 
npeACTaBjiFiioiAM^i BepxHee cnoBO, OMSB, - sto 
nwnyjibc AHMHoi^ Meibipe raicroBbix uyma, 
^epeA^BaeMbl£^ b reneHMe c))iiKCMpoBaHHoro 
BpeMeHM 128 TaKTOBbix UktKnoB. AHanornMHO 
BbixoAHOM cMrnaji KOHtypa 72, 
npeACTaanfirou^viOi HM>KHee cnoBO, OLSB, 
npeACTaBxiHeT co6o5i mvinyjibc lUMpuHoi:^ 71 
raicroBbiPl \\\m\ m 128 i^wcnoB. KoHtyp 72 
npeAHOMTHTenbHo npeAcraBxieH nornKofi CMOS 
B MHTerpaxibHoi^ cxewe cneunanbHoro 
Ha3HaMeHkin (ASIC) AHfi Toro, MTo6bi yMenbiUMTb 
noTpe6jieHMe TOKa, 

BbixoAHoK cMrHan MMKpoKOMnbfOTepa c 
i^McfapoBoi^ KOMneHcauiMeii, xapaiaepnayfoiAMSi 
npuHHTyK) nepeMeHHyio npoi^ecca, raioKe 
nocTynaei na moabm 78, KoiopbiJ^ KOAnpyer 
BbixoAHof^ CMrHan ceHex)pa b cx)OTBeTCTBMii cx) 
ciaHA^pTOM Bed 202, ony6jiMKOBaHHbiM AT&T 
B "Bell System Data Communication Technical 
Reference, Data Sets 202s and 202T Interface 
Specification" b Miojie 1976. MoAewi 78 
o6ecnem4BaeT nocTOfiHHyio 4>aaoByio 
MOAynni^iiio B cooTBercTBMM c 3TMM onincaHiieM, 
ki ero MOHO 3aKa3aTb b oiAeneHkivi ct}i4pMbi NCR 
Microelectronics Division b Oopr KonnnHa, 
KonopaAo KaK aprnKyn Bell 202 Modem ASIC aa 
HOwepoM 609-0380923. MoAyiinpoBaHHbiR 
BbixoAHofI cMfHaJi MOAeMa 78, i.e. curHan 210, 
nepeAaercsq Konrypy ct>opMkipoBaHM» BOJiHbi 82, 
KOTopbi5^ oSecneMMBaeT cooTBeTCTBwe 
cnei4MC|3MKai4MM c|)MpMbi Rosemount Inc. HART 
Smart Communication Protocol Voltage Mode 
Physical Layer Specification, Rev. 
1.0-Finai, pa^AeJi 7.1.2, "Transmitted 
Wavefomi". TpexnpoBOAHoJ^ nepeAarnnK 50 
MO>KeT McnonbsoBBTb )A ApyrMe craHAapibi 
CB$i3M, noAXOA^u^Me Ann ynpaBJieHbin 
npoi^eccoM, raKHe KaK MODBUS mvi nporoKojibi 
DE. MODBUS - 3T0 3aperMCTpi/ipoBaHHbii!i 
TOEapHbiiil 3HaK 4)MpMbi Gould Technology Inc., a 
DE - npoTOKon, paspaeoTaHHbif^ ^''^piviof^ 
Honeywell, Inc. B 3tmx BapnaHiax Konryp 

CjDOpMMpOBaHMff BOHHbl 82 COOTBeTCTByeT 

Tpe6oBaHM$tM K ctsopMe BoriHbi, onpeAeiieHHbiMt^ 
ynoM«HyTbiMM cTaHA^praMM. 

npMHiiMaiou4(^^ ct)i/tnbTp 84 npUHMMaer 
sanpocbi Ha AaHHbie o pa6oTe cocronHMM. 
xpaHfiu^kiecn B MMKpoKOMnbiOTepe 64. or 
BHeujHero ycrpoJIcTBa 59. Sanpoc oGbiMHo 
FSK-KOAMpoBan m AeKOAMpyercn MOAeMOM 78 
nepeA nepeAaneJi ero na KOMnbK)Tep 64. 

L4Mct)po-aHaiioroBafi ByxoAHan c^eiuia 100 
npMHMMaer MOAyJiMpoBannbie ujMpkiHof^ 
Mivinyjibca cMtHana nocroAHHoro lOKa. 
xapaKTepnaytou^Me nepeMeHHyio npoi4ecca 54, i/i 
curHanbi ct3opMMpoBaHHoK bojihw nepeweHHoro 
TOKa. Cxewa 100 3c|)c}DeKrMBHo HaKnaAbiBaer 
BbixoAHoJ^ curHan Koniypa cJ)opMMpoBaHMfl 
BojiHbi 82 Ha cyMMy BbixoAHbix cMrnanoB 74 m 
76 M npweaBnfleT nonyMeHHbie OAHoapeMeHHo 
anajioroBbie m i4Hct)poBbie cMrnaiibi k BbixoAHOMy 
CMrnany nepeAam^Ka 68. Ecnn nepeAaiMMK 50 
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He oTBeMaeT na aanpoc o npeAOCTaeneH^M 
HHct3opMai4HH OT BHeuJHero ycipoRcTBa 59, a 
sHaHMT, \A He nepeAasT curHan nepeMBHHoro 
TOKa, npeAcraBJifliou^MR oiBer Ha 3T0T aanpoc, 
TorAa nepeAaTMMK 50 nepeAaer cMman 
nocTosHHoro roKa, xapaKrepnayiomMM TonbKO 
npi4HflTyKD nepeweHHyK) npoi4ecca. 

Ha ct)Mr, 2 AetanbHO M3o6pa)KeH KOHtyp 
ct)opMMpoBaHii« BOUHbi 82. BepxHMM oTpaJKaxenb 
TOKa o6pa30BaH PNF-TpaHSMCTopaMM 202, 204, 
a HM>KHnS^ oTpa>KaTenb roKa 
NPN-TpaH3H0TopaMM 206, 208. B KaHectBe 
oTpaKareJie^ ncnonbsyioTCf! 0Tpa>KaTeMJi, 
o5biMHo McnonbayoMbie bo MHomx MaTpiii4ax 
ewnonyipHbix MHrerpajibHUX cxeM ksk 
npaBMXio, MMeio^ne b roTOBbix ipaHSHCTOpHbix 
MaipMi^ax. Cuman 210, i.e. MOAynMpoBaHHwR 
BbixoAHOM clirHan ot MOfteMa 78, nocTynaer na 

KOHTyp ctSOpMi/ipOBaHMR BOJIHbt 82 M 

npeAcrasnfleT coGoi^ KBaApaTHyw soriHy, 
awruiMTyAa KoropoK HaxoAviTca mmv 
noTBHi^MajiOM Ha o6i4eM BbisoAe 69 ki 
npaKTMMecKM reiw >Ke noTeHunaiioM. mo m na 
ct)WibTpyiouJieM noTOMHUKe nuraHMJi 63a (5 b). 
Cuman 210 HMeer MClcnioHMTenbHo KopoTKVie 
opoKM pocra m naASHMfi, xapaicrepHbie An« 
eojibiiiMHCTBa ycTpoRcTsa CMOS. KorAa 
noTenuiMan exoAHoro cumana 210 meer 
MaKCMManbHyio sennMiiHy. TpaHanoTopbi 206 m 
208 HM>KHero 0Tpa«<aTen« TOKa npoBOA«T, a 
TpaHSMCTopbi 202 M 204 BepxHero oTpa)KaTenn 
TOKa BbiKfiiOMeHb]. noAo6HbiM oOpasoM, KorAa 
noTeHL;nan BXOAHoro cumajia 210 MMeeT 
MMHMMajibHyio BennH^Hy, TpaHsnoTopbi 206 m 
208 HM>KHero OTKmoMBHbi, a TpanancTopb! 202 M 
204 eepxHero oTpaKaTenfi tokb npoBOAflT 

KorAa TpaHancropbi b aepxHeiw 0Tpa)KaTexie 
npoBOAHT, KOHAeHcaTop 216 3ap«>KeH. KorAa 
npoBOAfiT TpaH3MCTopbi b HH>KHeM 0Tpa)KaTene, 
TOK paap^Aa npoxoAUT ot KOHAOHcaiopa 216 k 
o6i4eMy BbisoAy 69. flMOAH 218 M 220 
ct)MKOMpyiOT noTBHUHan KOHAencaTopa 216. Eani4 
noTBHL^Man na KOHABHcaTope 216 B03pacTaeT e 
oTopony noTBHUnana Ha motomhhkb 63a, amoa 
218 BKnioMasTCfl n npoBOAur tok sepXHBro 

0Tpa)KaTBnfl, KOTOpblM B npOTMBHOM cjiyMas 

mmer\ 6bi b KOHAencaxop 216, BbipaBHUsafl 
BBpxHioio MacTb noTeHL^naJia na KOHAencaropB 
216. AnanorMMHo, bchm noTeHUMaji na 
KOHABHcaTopa 216 yMSHbtuaeTcn b cTopony 
noTBHHkiaJia Ha o5u\eM BbisoAB 69, ai^oa 2230 

BKHJC^aSTCfl M npOBOAMT TOK HM>KHerO 

OTpaxcaTexifl, BbipaBHMBan Ht^>KHioio MacTb 
cfxjpMbi BOJiHbi 3Toro noTeHUnajia. 3to 
o6ecn6MMBaeT Tpansi^enAanbHyK) (popuy BOJiHbi 

Ha BblXOAe MS KOHTypa CtX5pMMpOBaHM« BOJlHbl. 

KaK noKaaano noaMDiiiBii 206 na dpvir. 3. 

noTeHi^Man, npw KOTopoM ahoa 218 
HaHMHaex npoBOAMTb. onpBAenwsTCH 

OTHOCHTBJlbHblMM aHaMBHMflMM peSMCTOpOB 222 

M 224 \A RBpanaAOM na SaaoBOM SMMTTspe 
TpaHSMCTopoB 202 M 204. Te >kb ABa paaMCTopa 
n nspsnaA Ha SaaoBOM aMMxrepe TaK>KB 
yoTaHaajiMBaioT tok BBpxnero 0Tpa)KaTenfi. 
AnajiornMHo noTBHtinan. npn KOTopoM ahoa 220 
HaMMHaeT npoBOAMTb, onpeAerwisTcfl 

OTHOCMTSJIbHbIMM aHaMeHMflMM psaMCTopoB 226 
vi 228 M nepenaAOM HanpH>KeHMfi Ha 6a30BOM 
awiMTTspe TpaHancTopoB 206 li 208. SnaMeHMa 
pesMCTopoB 226 M 228 M nspanaA Ha SaaoBOM 
awMTTepe aHanornMHbiM oepaaowi onpeAenaioT 
TOK HHJKHero 0Tpa)KaTerm. flpM oTcyTCTBMH 
AMOAOB 2118 M 220 KOHABHcaTOp 216 6yA6T 

MHTerpupOBaTb 3Tkl TOKM, MT06b! BblA^Tb 

xpeyronbHyio ctjopwiy Bonny na BbrxoAs KOHTypa 
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cjDopMnpoBaHMfl BonHbi. CKopocTb pocTa BblXOAa 
cxBMbi 82 onpeABiiflSTCfl tokom 0Tpa>KaT6Jifl m 
anaHBHHBM KOHABHcaTopa 216. ToK 0Tpa>KaT6nH 
npoxoAMT MBpsa Ka>KAyK) cTopoHy 0Tpa>KaT6nr» 
npM6nM3MTejibHO aa 20 mc, KorAa nepeAaxMHK 50 
RBpeAaeT curnanbi nepewieHHoro TOKa, m aa 10 
MC, KorAa oh hb nepsAaBT CMrHanbi 
nepeMBHHoro TOKa. SnaMeHwe KOHABHcaTopa 
216 Bbi6MpaeTCfi TaKMM oSpaaoM, HTo6bi oho 
6buio npMennaMTBJibHo 1000 nO, Ana Toro, 

MT06bl 3Ct3Cj)BKTMBHafl RC-KOHCTaHTa BpBMBHM 

KOHTypa 82 OTBBMana TpB6oBaHMfiM HART k 

C|)OpMe BOJlHbl . 

PesMCTopbi 232 \a 234 o6pa3yiOT 
peaMCTMBHbiPi AeJiHTBXib Ann coKpaix^eHMfi 
a6co;i{OTHo^ BBJiHHUHbi noTBHUwajia Ha 
KOHAeHcaxope 216. SnaHeHMfl peaMCTopoB 232 M 
234 Bbi6MpaK)T TaKMM o6paaoM, HToSbi ohm 

COOTBBTCTBOBaJlH TpB60BaHl1f)M K CfDOpMe 

BonHbi, onpBAeJieHHbJM OTaHAapTaM "HART 
Smart Communications Protocoi Physical Layer 
Specification". m mem AOCTaxoMHoe 

COnpOTMBJlBHUB, MTo6bl CBBCTM K MMHUMywy 
RC-KOHCXaHTy BPBMBHM BblXOAHOi^i c{)opMbi 

BOJiHb! KOHTypa 82. KorAa nepeAaTMMK 50 
nepBAaex cMrHajibi CB»aM nepeMBHHoro xoKa. 
KOHxponbHbiR curnaji 238 ox MOASMa 78 
BbiKmoMaex xpaHawcxop 236. KoHxpojibHbiW 
curHan 238 npeAnoHxuxajiBH, noxoMy hxo, KorAa 
MOABM 78 Hs pa6oxaex, BbixoA 210 MOABMa 

MMBBX BblCOKMK MMneAaHC, KOXOpblK n03B0JiyiBX 

noxeHUMany na KOHAencaxope 216 ynacxb ao 
noxeHL^kiana na coeAMHeHUi^ Konjieicropa 
sMMXxepa xpana^cxopa 208, coaAasaa xaKktM 
o6paaoM KopoxKvi^ nomuih ovmsn m buxoab 
68, KorAa MHWJiMMpyexcfl cneAyiomaa 
nocn^oBaxBjibHocxb curnanoB CBfiaM 
nepBMeHHoro xoKa. 

Pacnojio>KeHMe amoaob 218 m 220 m 
oxpa>KaxeneR oSBcnBHUBaex peaKWi^ nepexoA 
Me)KAy HaKnoHHof^ 14 BbipaBHeHHOi^ qacxbro 
BbixoAHo^ c|3opMbi BOiiHbi, noKaaaHHof^ 
cooxBBXCXBeHHO nosMi^MfiMn 302 M 304 Ha cjanr. 
3. KorAa HaMMHaexcf? ABM)KeHi4e xoKa nepea 
AMOA, Ha xy )Ke sennHviHy coKpaiij\aexc« xok b 
cooxBBXoxByioi^BM oxpaKaxejie. Tok, Koxopwi^ b 
npoxkiBHOM cnynae npoxoAMii 6bi b KOHAencaxop 
216. He xojibKo oxKnoHflexc«, ho m 

OAHOBpeMBHHO yMBHbUJaSXCn. B eOJIbUJMHCXBe 

cxBM, McnojibayioLLJikix Ai^oAHbie (|)MKcaxopbt, 
Hanp«>KeHMe c|3MKcaxopa cunbHo aasMcnx ox 
XBMnepaxypbi na-aa xewnepaxypnoC^ 
aaBMCMMOcxM paaHML^bi noxeHUMa/ia na fxmm^ 

CXBMa B KOHXypa c|}OpMMpOBaHMf1 BOJlHbl 82 

o6BcnBMMBasx HeKoxopoe noraiusHne 
MaMeneHi^i^ naAenvin Hanpfi)KeHMa na A<^OAe. 
rapaHXMpya xaKMM o6paaoM aHaHMxejibHyio 
xBMnspaxypnyK) oxa6MnbHocxb Me>KnMKOBoro 
noxenuMana KOHAencaxopa 216. HanpuMBp, 
AonycxMM, HXO nepenaA noxeHquana na 
SaaoBOM sMMXxepe xpanawoxopoB 202 m 204 
CHH>Kaexc« aa cnex noBWiuennfl XBMnapaxypbi, 
KaK M paaHMi4a noxBHi^waJiOB na amoab 218. 

OAHaKO HanpflKBHMB Ha COeAMHBHMM AMOAa 218 
Vi psaMcxopoB 222 H 224 6yAex yMBHbUjaxbcn. 
i/taMBHBHMe noxeHiiMana KOHAencaxopa 216 b 
ycnoBM«x npoBOAHMOcxM AHOAa 218 
npM6jiM3MxenbH0 paBHo cyMMe axMX AByx 
npoxMBonono>KHbix MSMBHSHUi^ M noaxoMy 
npaicrMHecKM nocrofiHHoe. 

noxpeeneHMB xoKa KOHxypow 82 
c|DopMMpoBaHMfi BOHHbi onpeABJiJiexcfl 
MCKnioMMxejibHo ycxaHOBneHHUM xokom m MO>Kex 
6bixb npoi/i3BOJibHO ManbiM B aaBMCMMocxM ox 
HarpyaKM KOHASHcaxopa 216. Bojiae BbicoKne 
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HarpysKM Oyflyr oTsneKaTb eo/ibiue roKa or 
MHTerpMpyiou4ero KOHfleHcaropa 216, hto 
TpeSyer, MTo6b! SonbiuMe ycTaHoaneHHwe tokh 
oTpa>KaTejiyi noAflepKneariM npMeMneMyjo 
<})opMy BOJiHbi. Bydpep 230 o BbicoKMM 
MMneAaHCOM o6ecneHMBaeT CMman c hi^skum 
MMneAaHcoM Ha cxeiuie 100, cHman 
noTpe6iieHMe lOKa KOHiypoM cfjopMnpoeaHMfi 
BonHbi 82. KoHTyp 82 cboamt k MUHMMyiwy 
coAepKaHMe BbicoKwaoTOTHof^ aHepmn b 

cjDOpMe BOJIHbl 3a CMST oSecneMeHMfl OTCyTCTBMfl 

pesKnx nepexoAOB cMmanoB. 3to mvieeT 
npenMyu^ecTBo, CBflsaHHoe o lew, mto 

CXDAep>KaHMe BblCOKOHaCTOTHOt^ GHepruM B 
CtDOpiVie BOriHbt BHOCMT BIOiaA B BOSHMKHOBeHMe 

nepeKpeoTHbix cumajioe cBmvi Me)my 

HeCKOnbKMMM HepeAaTHMKaiVIM, MMeiOli^MMW 

cMejKHbie nmm mranm v\ cbjism, 

CraHAapTbi BbDcoAHofi cfJopMbi bojihu 
KOHTypa 82 onp&AeneHbi b ynoMfiHyroM Bbiiue 
"HART Smart Communications Protocol Physical 
Layer Specification", AwinjiMTyA^ cumajia 

c4>opMl^pOBaHHOii^ BOJIHbi AOJDKHa 6blTb B 

npeAenax 400 - 600 mB m)mv nuKSMM, ecnw ee 
M3Mep;iTb npw onpeAeneHHoi^ HART recTOBoR 
aarpysKB 500 Owi nocneAOBaTenbHO c 
KOHAeHcaTopoM 10 npn 3Tom BpewH pocra 
AoxwKHO 6biTb 75 - 100 MKc npM nepeAane 2200 
ri4 M MGHee 200 mkc npn nepeAane 120 r\\. 3tm 
oraHAapTbi aMnriMTyAbt m BpeMOHki pocra 
orpaHMMMsaK)! nepeKpeoTHbie cMmanbi cbhsu, 
MTO meer ocoSohho 6onbLuoe sHaMeHne, KorAa 
pas-beMbi oMTaHMn HecKonbKMX nepeAaTMUKOB 
cBfiaaHbi c OAHMM M TBM TKB Ka6ejieM, 

rioKaaaHHbiPi Ha cjsnr. 2 opwHUMaiouj^MC^ 
ct)MJibTp 84 coAep>KMT onepai^MOHHbiJ^ ycMnnTenb 
240 M peancTop 242. PeawoTop 242 meer 
AocTaTOHHfaiR MMneAaHo, MToSbi napannenbHoe 
coeAMHeHne peawcTopoB 242 m 110 cny)KMno 

9C|xiieicrMBHbiM OTKpbiTbiM KOHTypOM AHfl 

ocTanbHoi^ MacTM cxeMbi b nepeAaiMMKe 50. 
SHaseHMe peaiiCTopa 242 aojimcho 6biTb 
AOcraTOMHO 6onbUJMM, MToSbi BKOA^mne 
ci/imanbi nepeivieHHoro TOKa m BHeiiiHsro 
ycTpoMCTBa 59 He aaKopaMnsajiMCb. LJeHep 127 
npeAOTBpaiii\aeT noBp&>KAeHMe cxeMbi 
nepeAaTHMKa 50 b cnynae noAcoeAMHGHMfi 

RI/iTaHUjl K BNBOAy 68. 

BbixoAHafl cxewa 100 nepeA^er cumaji 

CCjDOpMUpOBaHHOR BOJIHbi OT KOHiypa 82 MOpoa 

nojiocoBot^ 4)MXibTp, BicnroMaiomMK KOHAeHcaiop 
102, peawcTop 404. KOHAeHcaiop 106 m 
peancTop 108, nponycKaiomMe TOiibKO 
FSK-MaoTOTbi 1200 - 2200 Tu;, KaK aroro 
rpeeyer craHAapr Bell 202. CMman, 

OTCt)MnbTpOBaHHbli;^ nOJIOCOBblM Ct)MJ1bTpOM, 

nooTynaer Ha cMmanbHbii^ bwxoa 68 Mepea 
pesMcyrop 110. 

Cxewa 100 Aon>KHa BbinonnfiTb >KenaeMbie 
c()yHKi4MM nepeAaTMMKa, a raioKe oTBSMaTb 
oTaHAaproM HART. flepBoe TpeSoBaHne 
aaicnioMaeTCfl b tom, MTo5bi cxeiwa 100 HMena 
BbixoAHoi^ MMneAaHc b At^anaaone 1000 - 2000 
Om Me)KAy BbiBOAaMM 68 m 69 npM 
onpeAejieHHoK HART paciunpeHHof^ nonoce 
HaCTOT 500 - 10 Kfui. Bo-BTopbix, OHa AOJDKHa 
raioKe npeACTaanflTb npaiawMecKH nyjieBoJ^ 
MMneAaHC Ha BbiBOAe 68 npM Macrorax 20 m 
mym, B-jpeibHX, ona AorwKHa ^unbTpoBaib 
cumanb! 74 ki 76 m o6ecneMMBaTb BbixoAHO^^ 
CMman npaicTMMeciai nocroAHHoro lOKa. 
B-HeTBeptbix, cxewa 100 AO/DKHa BbiAasarb 3TM 
oTc|)kiiibT|x>BaHHbie cuman na BbiBOA 68 npvi 
aaAaHHOM ypoBHe npwpocTa. \A naKoneu, cuman 
nepeMeHHoro roKa ActnHcen HaicnaAbiBaTbCfi 
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CBepxy cMmana npaKiMMecKn nocTOAHHoro TOKa. 
M cuman nepeivieHHoro roKa AorDKen Mweib 
saAaHHbiM npupocT. 

Ha (4)Mr. 4 noKaaana cxeua, SKBViBajieHTHaft 
cxewie 100 Ann HuaKMX nacroT m nocioAHHoro 
TOKa. OKOHMareJibHbii^ BbixoAHoii MMneAanc na 

BblBOAe 68 OTHOCVITejIbHO BblBOAa 69 noHTM 

paseH HyjiK), KaK oto TpeSyeTCfi nepeA3Mn 
CMmana nocTOjiHHoro TOKa. SHaMennfl 
peancTopoB 112, 118, 120, 126 m 116 

Bbl6MpaiOTCfl TaKMM 06pa30M, MTO, eCTIM OLSB M 

OMSB (ciirHanbi 76 \a 74 cooTBercTBeHHo) 
paBHbi Hynio, cyMwaw TOKa, npoxoAau^ero Mepea 
peancTopbi 112, 116, 118 Ha KOHTyp 72 w Mepea 
peancTop 26 K o6i4eMy BbiBOAy 69, paBHa TOKy, 
npoxoA«meMy Mepea peancTop 120, TaK mto 
noTeHi4nan na CMmanbHOM BbiBOAe 68 paBen 
npnejikiaMTenbHO 6 B. AHajiornMHO. ecjin m 
OLSB M OMSB o6a paBHbi eAi^HUL^e, paaHHUia 
Me>KAy TOKOM, npoxoAniAMM b cyMMMpyioiMee 
coeAMHeHUe Mepea pesMCTopbi 112. 116. 118, m 
TOKOM Mepea peancTop 126 npaKTHMecKM paBHa 
TOKy, npoxoA«u4eMy Mepea peancTop 12,0 b 
peayjibTaTB Mero BbixoAHof^ nocTORHHbit^ tok Ha 
cumanbHOM BbiBOAe 68 npnennanTenbHo paBen 
0,5 B. KoHAeHcaTopbi 123 m 124, noKaaaHHbie na 
cfiMr. 2, o6ecneMMBaK)T HHaKoe nponycKHoe 

ci)MJ1bTpOBaHMe MCXOAHO UJyMHblX cumajioB 
OLSB M OMSB, B peayrtbTaTe Mero wiOAyJiflUnn 
ujupMHbi MMnyjibca cHMMaeTCR n TonbKo 
nocTOHHHbiM TOK ppoxoAMT B cyMMnpyiou^ee 
coeAHHeHne, rAe coeAMH«K)Tc« peancTopbi 118, 
126. 112, 128. 120. 

Ha ct)vir. 5 noKaaana cxeMa, SKBt/tBaneHTHan 
cxeMB 100. Anfl 6ojiee BbicoKMX MacTOT. B 3toW 
MOAenn oTcyTCTByer psA KOMnoHenroB. 
noKaaaHHbix Ha cjanr. 2. Hanpmviep, 

KOHABHCaTOpOM 124 cny)KMT npaKTMMBCKM 
KOpOTKa$1 L^BHb, K0T0pa5=l 34)Ct3BKTMBHO 

aHHyjiMpysT nyTb oSpaTHoR cBfiaw MBpaa 
peancTop 120 m naojinpyBT peaMcrop 110 
oSpaTHoK cBflaM. PBancrop 110 

nocnBAOBaTBllbHO COBAMHBH C BbiXOAOM 

onepai4MOHHoro ycufiMTenn 114. Eonn Bbi6paTb 
peanoTop 110 B AwanaaoHB 1000 - 2000 Om. to 

nepBOB TpaeOBaHMB 6yABT yAOBIIBTBOpBHO. 

KoHAeHcaTopb! 102 m 106 cxbmw 100 

CTaHOBflTC;i 3Ct)Ct)BKTMBHbiMI<1 KOpOTKMMM \\enm\A, 

aa CMBT MBro npw npaBWibHOM BbiBopa 
paancTopoB 104 m 108 moho nonyMMTb 
aaA^HHbl^ npkipocT napBAaaaBMoro cMrnana 
nepeweHHoro TOKa. 

Ha dpw, 6 noKaaaH BbixoAHOi^ MMnsAanc 
nepBA^TMMKa 50 kbk cJjyHKL^MR MacTOTW B ri^, 

BOCnpi^HMMBBMbli^ BHBUJHMM yCTpoi^CTBOM 59 
Me>KAy ByXOAHbIM BblBOAOM 68 M OQWJIAM 

BbiBOAOM 69. flnfl MacTOT mm f pc bwxoahoR 

MMHBAaHC AOn)KBH 6biTb aHaMMTBJTibHO HM>Ke 
BXOAHOrO MMHBAaHCa BHBUJHBrO ycTpoj^cTBa 59, 
npMHMMaiOlUBrO nOCTOflHHblW tok, C TBM, MT06bI 

nepBABBaTb 3c})cl}eKTMBHbiK curHan nocTOfiHHoro 

TOKa B MMHMMyM 100 KOM. B I^B/IOM, BbDCOAHOPi 

MMnBAaHC nepeAatMMKa 50 anaMMTenbHo hm)K6, 
MeM BXOAHoPi MMneAanc nocTOWHHoro roKa 
BHBiUHBro ycTpoi^cTBa 59, mto rapaHT^pyeT 
TOMHocTb nepeweHHoro curHana nocioyiHHoro 
TOKa. CornacHO npoTOKony HART foe pasHO 20 
fi^, a Zdc paoHO Hyjiio Dm. BenuMMHa 100 kOm 
onpeAe/ieHa b ynoMMHaBLueivicyi BbiLue 
CTaHAapre "HART Smart Communjcations 
Protocol Voltage Mode Physical Layer 
Specification" b pasAene 7.3. Hanpuwep, ecn^ 
BXOAHOM HMneAanc BHeiuHero ycrpoMCTBa 69, 
npUHMMawmero nocTOHHHbiii tok, paeeH 10 kOm, 
a aaAaHHay? TOMHocTb nocToyiHHoro TOKa 
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cxDciaBJifieT 0,1% ox BbixoAHoro fluanaaoHa 
nepeflaTMUKa 50, TOPAa bbixoahoR MWinefl^HC 
Aon>KeH SbtTb HM>Ke 100 kOm, yMHOKeHHbtx na 
0,001, MJiM 100 kOm Anfi MacTOT Me)KAy 0 m 20 

Ha 4>Mr. 7 BbixoAHOM HMneAaHc nepeAamnKa 
50 noKaaaH KaK pesMciop Rqui, a noreHiiMaJi 
Vout npeAcraBJifieT co6o\a TKemeuhm 

3CjDC(3eKTMBHblV^ BblXOflHO^I HOTeHL^HaJI 

nocTOfiHHoro loKa nepeAamnKa 50. 
PesMCTop Rin npeACTaenaeT co6oii bxoahoi^ 
HMneAaHC BHeiUHero ycipof^cTBa 59, 
npMHMMaioiAero nocTOflHHWM tok, a MawiepeHHbiM 
noTeHi4Man Ha Rjn onpeAenfjercfl KaK V in. Anfl 
Toro, MToGbi nepeAaiHMK 50 coxpaHfin TOMHOcTb 
B npeAenax 0.1% bo bcbm AnanaaoHe 
B03M0)KHb)X BblXOAHblX CMmaxioB nocTOfiHHoro 
TOKa, 
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3to npM6;iM3MTenbHO aKBMBaneHTHO 
c/ieAyKDii^eMy ypasHeHMio ahw R out ropa^Ao 

MeHbUue Rjn: 

Rout< 0.001 Re.. 

HTo6bi nepeA^TMMK paGoian 0 TOMHOCibio 
0.1%. 

fliiR nepeA^BaeMbix m npiiHMMaeMbix MaoTOT 
B Ai^anasoHe pacLUMpoHHoi^ nojiocbi nacTOT, 
onpeAeneHHoR npoTOKonoM HART (500 - 10 
Kfi^), npeAcraBJieHHbix Ha cjDur 6 KaK fAci « 

fAC2. BblXOAHOPi MMneAaHc HaXOAMTC« B 

npeAenax 1000 - 2000 Om, noaroMy CMmanbi, 
nepeAaBaeMbie or BHeuJHero ycipoii^cTBa 569, 
He aaKopaMMBaKDTCH m cumanbi, nepeAasaeMbie 
OT nepeAaiHUKa 50, woryr npuHMMarbCR Ha 
ycTpoficTBe 59, ynoMMHaBiUM^icH Bbime 
craHAapT "HART Smart Communications 
Protocol Voltage Mode Physical Layer 
Specification" onpeAenseT npoAnoMTMTenbHbiCi 
Ai/iana30H BbixoAHoro HwineAaHca An« 
pacujupeHHofi noJiocbi nacTOT. AnbTepHax^BHbie 
ciaHAapTbi CB«3M A^iKTyioT Apyrne ypoBHM 
i4MneA^Hca. 

Ha dpviv, 2 curHan 76 nocrynaer na cxeiwy 
100 Mepes pesMCTOp 112 m CBJ^san c 
cyMMnpyfoiJL^MM TOK coeAHHeHneM, KOTopoe noA 
Aef^cTBuew onepaqnoHHoro ycujiMTenfl 114 
perynMpyei mc3tomhhk nmaHMfl 63b. AHanornMHO 
curHan 74 nocrynaeT Ha cxeiwy 100 Mepes 
pesMCTopbi 116 M 118 M cBHsaH 0 TeM me 

cywiMMpyKDlAMM TOK COeAMHeHMeM. 3HaMeHM« 
peSMCTOpOB 112, 116, 118 Bbi6MpaK)TCH TaKMM 

oSpasoM, MTo6bi 3HaMeHMe pesnoiopa 112 6bmo 
npH5xiM3MTenbHo b 128 pas Bbime cyMMbi 

SHaHeHHM peSMCTOpOB 116 M 118. K03CjD4)Mi4MeHT 

128 Bbi6paH AHfl cooTBeTOTBMfi BbiGopy 7 
paspPAOB (wxiM 3KBMBaneHT 128) b hmkhsm 
cnoBe, npeACTaBJieHHOM nocneAOBaTenbHo na 
cMrnan 76. CooTBeTOTBeHHo pesi/icTop 112 
MMeei SHSMeHne 8,25 MOm, a cywivia 3HaMeHM{^ 
pesMCTopoB 116 M 118 npM6nM3MTenbHo paBHa 
64 kOm, xoTfi MO)KHO paccHMTaib M Apyrne 

BBHAy Toro, HTO TwnMMHbiH noTeH!4Man na 
CMrnanbHOM BbiaoAe 68 cocTaBJifler 1 - 5 B, 
M0)KH0 HaKnaAbiBaTb Me>KnMKOBbi(^ cMrHan 
nocTOflHHoro roKa 400 - 600 mB, MSMepeHHbiK na 
ocHOBaHMM lecTOBOM HarpysKM HART 500 Om, 
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nocrieAOBarenbHo c 10 mkO Ha noxeHi^Maji 
npaKXMMecKM nocxoHHHoro xoKa na BbixoA© 68, 
MXo6bi o6ecneHMXb oAHospeMeHHbte CMrnanbi 
CB513M nepeMeHHoro xoKa na sctsctseKx^BHOM 
curHane nocxofiHHoro xoKa. MaKCMWianbHbiS^ hmk 
oAHOBpeMeHHoro curnana nepeMenHoro m 
nocTOfJHHoro xoKa ooxaexcn HM)Ke, mbm 
npaKTMMecKH noxeHtJ^Man Ha BbiBOAe ntixaHMfi 66, 
a MVtHMMajibHbif^ ni^K ocxaexcfi Bbime, mbm 
noxeHLn^an na o6i4eM BbiBOAe +69. noaxowy 
OAHOBpeMeHHbi^ ci/irHaii He HacbitAaex npn 

MaKCklMa/lbHOM M MMHMManbHOM 3HaMeHl4f)X 

noxsHUMajia. riepeAaxHMK 60 ebiASex 
94)ct)eKTMBHbiPi c^irnaji nocTO«HHoro xoKa, 
npeBbiiuaioLL^MM 5 B, KorAa BOSH^Kaex ycnoBtie 
norpeujHOCTii, m b axo BpsMfi OAHOBpeMeHHo 
nepeAaBaeMbie ci^manbi nepeMeHHoro xoKa 
C03A3WT BbixoAHoR noxeHu;Man nepeAaxHUKa, 
KoxopyC^ BbipaBHkiBaeTOH Ha MaKCMMyMax m 
MMHMMyMax 3Xoro cwrHana, 

XoxR M3o6pexeHi^e 6biiio onucaHO co 
ccbuiKoi^ Ha npeAnoMXMxenbHbie sapManxbi. 
cneuiManMcxbi b AaHHoP? o6xiacxM noftwyx, mxo 
MOHO BHecxM MSMeHeHMfi B cfjopMy M AexaTiM, He 
OTXOA« OT MASH « o6-beMa M3o6peTeHMH. 
Oopwiyjia M3o6peTeHM5i: 

1. nepeAaxMMK, coAepKaiAi^f^ cpeACiBO 
zmzvi 14 ceHcopHoe cpeAcxeo, npHMew 0614^8 
KneMMbi ceHcopHoro cpeAcxsa m cpeACTea 
CBfian o6-beAHHeHbi, flBJiflfoxcH oOu^eiJi KneMMOi^ 
nepeAaxMMKa m noAKnioMeHbi k OAHOMy BbiBOAy 
BHeiUHero ycrpoPicTBa, KoeMMbi nnxanuR 
CGHCOpHOrO CpBACTBa M cpeACTBa csasM 
coeAHHeHbi c KnewMOM nuTaHMR nepeAaxHUKa, 
noAKnroMeHHoi'i k BbiBOAy ncxoMHMKa oHepruM, 
BbixoA BbiAaMM cMMTaHHoro napaMGTpa 
npoi4ecca cencopHoro cpeACTsa coeAi^Hen c 

MHC|DOpMaL\l/IOHHbiM BXOAOM CpeACTBa CBfi3H, 

cpeACTBa cbj^bm coAep)KMT npMeMHbiti c()MJibTp 
AHfi npi^ewa nepBoro curnana Hanp^Kennfl 
nepeMeHHoro TOKa ot nepaoro BHeuuHero 
ycTpoMCTBa, KOMRbfOTep AnJi aanoMnnaHUH 
nepeAasaeMbix AaHHbix m SHaMeHni^ cMHTaHHoro 
napaMBTpa npoi4ecca, bxoa Koxoporo fiBn^eTc« 

HHCjDOpMai^HOHHblM BXOAOM CpeACTBa CBJISM, 

cpeACTBO An« c|3opMnpoBaHMfl cMrnana 
nocT05iHHoro TOKa M BToporo curnana 
Hanpyi>KeHiifl nepeMeHHoro TOKa, npn stom 
BTopof^ BXOA Vi BbixoA yKasaHHoro KOMnbioTepa 

nOAKnKDMeHbl COOTBeTCTSeHHO K BbixoAy 

npMBMHoro cjDnnbTpa m k cooTeeTCTByiou^nM 
BXOAaM cpeACTBa Ana cjDopMnpoBaHUH cMrnana 
nocTOfiHHoro TOKa m BToporo curnana 
HanpflKeHi^a nepeweHHoro TOKa, BTopoii BbiBOA 
MCTOHHMKa 3HeprMM noAKnK)MeH K oSiAeii KneMwe 
nepeAaTMUKa, oTn^naKJu^nC^ca TeM, mto 
nepeAaTHMK cHa6>KeH cMrnanbHot^ KneMMoi^. 
coeAHHeHHoP^ c ApyruM buboaom BHeujHero 
ycTpo^cTBa, BXOA npneMHoro c^MnbTpa 
noAKnK)MeH k curHanbHoPi icneMMe m BbixoA 
yKaaaHHoro cpeACTBa a^h cf)opMMpOBaHkiR 
noAKnKDMeH k cMrnanbHoii KneMMe, npw stom 
curnan nocToyiHHoro TOKa fisnfieTCfl curnanoM 
HanpfiKBHUJi, a cpeACTSo cbasm BbinonneHo c 
B03Mo>KHocTbK3 RpMBMa nepBoro curHana 
Hanp?i>KeHM« nepeMeHHoro TOKa ot nepBoro 
BHeujHero ycTpoPicTBa, nepeAaMU BToporo 
curnana Hanpf?>KeHMfi nepeMeHHoro TOKa b 
nepBoe BHeoinee ycTpoi^cTBO h nepeAann 
CMrHana HanpfiweHHq nocroflHHoro xoKa. 

2. riepeAaTMHK no n.1, oTnMMaioui^jPicH TeM, 
MTo yKaaaHHbiM KOMnbioTep Bbinonnen c 
B03MO>KHocTbK) npneMa aanpocoB m3 nepsoro 
BHeuJHero ycTpoi^icTBa m nepeAaMM oTsexa k 
nepBOMy BHeiUHeMy ycxpoftcTBy. 
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3. nepeAaTMMK no n.1, oinnMaJou^MJicfi leM, 

MTO CpeflCTBO CBS3M COMep>!<MT 
LUMpOTHO-MMnyjlbCHblM MO^ilHTOp, MOAeW M 

cjDopMMpoBarenb Kojie6aHM5i cMmaJia 
TpaneLj^enAanbHOM cjDopMbi, CBm\A Me>KAy 
BbixoAOM npneiwHoro dpmhrpa m BTopbiM 
BXOAOM yKasaHHoro KownbioTepa m Me>w 
BbixoAOM yKaaaHHoro KOMnbiorepa m bxoa^mm 
cpeACTsa Ana ctDopMnpoBaHM^i . cMmana 
HanpflKeHMfj nocToyjHHoro roKa m BToporo 
CMmajia Hanpf{>KeHMH nepeiweHHoro TOKa, 

KOTOpbie BbinOJlHeHbl COOTBeTCTBeHHO 

nocpeACTBOM MOABMa, npuMeM bxoa h 
BXOA-BbixoA VKaaaHHoro MOAeivia coeAMHeHW c 
BbixoAOM npnewHoro cf)HJibTpa n bxoaom m 
BbixoAOM VKaaaHHoro KOwnbiOTepa, m 
nocpeACTBOM liiMpoTHo-HMnynbcHoro 

MOAyJIHTOpa, bxoa KOTOporO nOAKXlKDMBH K 

BbixoAy KOMnbioTepa, a BbixoA coeAi^neH c 
BxoAaMM cpeACTBa ahh ct}opMMpoBaHM« cumana 



Hanpyi>KeHM5i nocTOAHHoro TOKa m BToporo 
ciimana Hanpfl>KeHM« nepeweHHoro roKa, BbixoA 
MOAewia Mepea cfDopMUpOBarenb K0Jie6aHM£i 
cumajia rpanei^enAaiibHoK c|3opMbi noAicnioMeH 
K 3aAaK)U4eMy bxoav cpeACTBa Ann 
^ ct)opMvipoBaHi/ifi cMmana Hanp^iKeHi^n 
nocTOflHHoro TOKa vi BToporo cMrnana 
Hanprnenm nepeMeHHoro roKa. 

4. nepeAaiMMK no n.1, 0TJiMMai0Lm^Sic« tgm, 
MTO MMneAaHC cpeACTsa cbji3M no nepeweHHOMy 
TOKy 6onbiue MMneAaHca no nocrroflHHOMy roKy. 

5. FlepeAaiMMK no n.1, OTnma\ou\viPicsi rewi, 
MTO MWineAaHC cpeACTsa cBflSM mM&r SbiTb ot 
1000 AO 2000 Om An« HacroT nepeMeHHoro TOKa 
Me>Kfly500 rqw lOKfui. 

6. riepeAaTMMK no n.1, OTJinMaioiAMPiGfl tom, 
/5 MTO MwineAaHc cpeACTBa CBflan no nocTO«HHOMy 

TOKy cooTBeTOTByeT npuwepHO 0 Om Ann MacTOT 
OT nocTOflHHoro TOKa AO 20 r\\. 
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